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II, Ohferyations upon the Spots that haye hem upori^ 
the Sun, from the Year 1 703 to 17 1 k 'Pfith a 
Letter of Mr. Crabrriej in tfhe Year 1640. npon 
thejame SuhjeB. By the Reverend Mr William 
DerhaiBj F. % S 

HEN Spots on the Sun were more rare, thatr 
for thefe thme or four Yeaps laft paft they have 
been, this moft Illuftrious Society was pleafed to accept 
of my Account of fome ot the firft that tor diveis Years 
had been fcen : Which for the in Novelty were publifh- 
ed^ with feme others, in ihe Phil. TratifaS, No* 7"^^. 
Btit fosf as much as thofe Obfervations of mine were im* 
l^erfed, as I there c^^nfefsM, therefore to make fome a- 
mends, I will gi>e a be tier Account of the Spots ^LXid Fa^^ 
enldB that have been fcen onthe Sun fioce^ there havings 
I fiippofcj fe^ of thofe^ Appearances efcap'd my Sight,, 
fince their firft being feen in 17055 and becaufe I aoi 
now bette^ provided^ with competently good Inftru- 
mcnts to take their Places on the Sun, vi%. a Microme:- 
ter (after Mr. Gafcoignh manner) to take their diftance 
from the Sons Northern or Southern Jtimb, which ip 
parallel with the Pole of- the Earth 5 and an Half-Seconds^, 
Movement^ to mea fare tbeit diftance from the Suns Ea^- 
^ern or Weftera Limb. 

to this following Table, may be k^n at one view^. 
what %^^^ or F4cids felixinder my cognizance* 
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In this Table the FacuU are noted with an Afteriskj 
2nd che duration o{ every Appearance of the fame 
Spots or fdcuU^ or the time they difappeared, with a 
Line : And where any thing remarkable occurM, that 
could be briefly noted, I have taken notiice of it in the 
Table* 

There are many othef things that I took notke of m 
viemng the Spots and FamUy vs^hich would be troii- 
blelbme to the Society, and indeed needlefs to parricu- 
larly ftiention^ fince fo many Accounts have been ai- 
fcady givcri of them. But feme things I (hall kktt^ as 
may be of ufe to^ and gratify fuch as are curious in 
thefe Matters* 

And firft, as to the Figure of the Spots, They are 
well known .to change frequently^ and therefore I think 
it of licde ufe to give their Figures every time lobfervM 
them. But it is fomewhat remarkablCp that the Spots 
generally appear longifh near the extreme Parts of the 
Disk. If they are never fo round near the middle of 
the Disk, they become longer and longer towards the 
Extremes, till fat gomg off) they feem to be nearly a 
ftrait Line, nearly parallel to the Suns Limb. Which is 
a manifeft Argument, that the Son is a Globe, and that 
thefe Spots are on, or very near its Surface. 

Another thing remarkable is^ The Mutability of the 
Shape of the Spots* I have more than once manifcflly 
perceived them to change in the very time I have been 
looking upon them. Thus Nov. 19, 1705. I faw three 
or more Spots not far off the middle of the Disk 3 and 
whilft ! was looking upon them, they Teemed to vary, 
both as to their Shape and Strength 5 fbmetimes feem- 
log longer, Ibmettmes flhortcr 3 fometimes fpifs, fome- 
times languid. And this they leemed to do, not only 
through my i6 Feet Tube, f which f thought at firft 
was from the different Difpofition of my Eye) but alfo 
when ! received the Suns Image shroogh a Six Feet Te- 

kfcope^ 
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lefcope, on a white Paper, in a darkened Room* Tfiefe 
mutable Spots the Weather hindred me from feeing 
again till Navemkr the 72(1. following 5 and then they 
were become only like a thin Smoak, or Nebula. 

So again Jprd 11. 1704. there were divers Spots with 
X)mbr£zhoxit them. Thefe Umhr£, or NebMl£^ I could 
plainly perceive, whilft I was looking 00 them, to be 
fomedmes very faint and thin, and fometimes much 
darker and thicker. Thefe MdcnU and Umbrs I ob- 
ferved faddenly brake out in the Sun : For, on April 9. 
the Disk was free. But this Jpril iia lai^ mentioned, 
1 perceived them advanced near a quarter pavt on the 
Disk : And confequently they brake out in the Son 
within 48 hours before. On April 15; th^ Spots were 
become Vmbr^^ m the Morning 5 and at Four of Clock in 
the Afternoon, there were no Remains of cither MacuU 
or Umbrs* 

From this ftiort continuance of thefe Spots on the 
Sun, it is more than probable, they were in a perpetual 
Flax and Change 3 and that thofe Mutations which I 
perceived in them, whilft I was looking on them, were 
real, not imaginary. 

Alfo it may be farther remarked, f which i have fre- 
quently obferved, and which as I remember Scheimr 
obferv'd long ago) That thofe Sp^x and Vmhrs which 
fuddenly arife, do as fiiddenly decay, and are foon ex- 
tind. And fuch Spots, I have farther obferved, do 
feldom turn to FaeuU^ as they commonly do when lon- 
ger on the Sxkx^^ as I {hall obferve by and by. 

Again, Ma^ 5. 1705. I could perceive two Spurs or 
Branches (running from a Spot) to change, and be 
fometimes darker, fometimes thinner. 

So March ^o. 1706. I obfervM fuch another Varia- 
tion. This Day, or but little before, Sp^ts with FuchIs 
arofe in the Sun, which remained not above three Days 
on him. One of thefe Spdts I could manifeftlyvper- 

ccive 
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eeive to be fometimes quite extinft, siid then again ivB^ 
rntdiately to appear : And the Faculs alio, in hM aa 
hours time, had lUaioly alterM their Shapes, 

O&ober 29. the faine Year, I coald plainly perceive the 
MacHl£ and FacuU both to change : And whiilt I was 
caretuliy viewing them, I faw a Spot arife in one of 
the brighteft Facnls^ and again nearly diiappear ^ and 
then again appear ftrong and fpifs. I ihould have hocn 
glad to have feen hovi^ they appeared next Day 5 but 
the Weather was Stormy, Cloudy, and Wet for feveral 
Days after. 

Another thing t have obferved (and not having the 
Book by me^ I forget whether Schemer obferved tlie 
fame or not J is, That the Mdculs do generally, if noc 
always, become NehuU or Vmhrs before they quire 
vaniih ; and after that, very frequently turn to FacuU^ 
or bright golden Spots, more illuftrioas and f algid than 
the oiher Parts of that glorious Globe. If the Spots 
are of (hort duration, FacuU feldom enfue : Or if they 
do, they are commonly the Pvemains of fome Spots chat 
had before been on the Sun, and vanifii a perhaps on 
the fide oppofite to us. ^ But Spots that long continue, 
if they vaniih before that parr of the Son revolveih out 
of our fight, do very often become FacuLt. Of which 
the Table affbrdeih feveral Inftances^ particularly ////;• 3, 
1705, 

From thefe preceding Particulars, and their congrui- 
ty to Vvhat we perceive in our own Globe, I rannot for- 
bear to gather, Jhut ih S^ots on the Sun are caufed hy 
tl;^ Eruption of fome nerp Vnlcano therdn*^ wi-ich at hrft, 
pouring out a prodigious quantity of Smoak, and other 
opacous Matter, caufeth the Spots : And as that.fuligL 
Bous Matter decayeth and fpaideth itfelf, and th^ v'ul- 
cano at laft becomes more torrid and flaming, fo the 
Sfofs decay and grow to Umhr£^ and at laft to 'FacnU^ 
which Faenls I take to be.no other than more iiaaDog 
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brighter Parts than any other Parts of the Son. Thefe 
FochIs I have obferv'd never continoe long on the Sun : 
And the reafon I conceive is^ becaufe the Vnlcano, after 
its Smoak is over, doth not long emit its Flames ; by 
reafon the fiery Pakdum is then near fpenr, when op.ce 
it begins to flame : After which the torrid Vnlcan9 foo« 
returneth to the Natoral Temperature of the Sin, fo 
fieariy at leait as to efcape our iight, at fo vaft a di- 
Itance as the Sua is from us. 

Another thing that may be accounted for, and in* 
deed doth in fome meafure confirm alfo what I have 
faid, is the Nuclei^ or darker part ot the Spots 5 gene. 
rally 'in moft Spots, anS towards the middle ot them. 
Now it is very ufual in Culinary Fires in this our Globe, 
when they emit Smc*^, that the middle is the darkcfl: 
part. If, for Inftance, we were from aloft io" the Air, 
to fee a thick Smoak come tumbling out of a Chimmy^ ot 
the Mouth of a Vukmofx^ kindled, we fliould find the 
middle part, jaft over the Mouth of the Chimney^ or 
Vulcam^ to be the moft fpifs and dark, and towards the 
extremes clearer and thinner. And fo I take it to be 
in the Eruptions of the Sun 5 that the Nucleus is fi)k 
over the Mouth of the ignivomous Cavern, and that 
itie mifty Parts of the Spot are the thinner Parts of the 
Smoak, f^vimming about in that Fluid, or Aimofpkere% 
which I fuppofe doth farround the Sun, as well as 00? 
Globe, and the Moon manifeftly^ yea, and in all pro- 
bability, every Planet of this our Solar Syftem. 

From what* hath been faid, we may give a reaioa 
why there arc fometimes Spots frequently on the Sun^ 
and fometimes none in many Years. One thing I be* 
lieve there is in this, That there may be Spots, but not 
always feen. But there are doubtlefs great Intervals 
fometimes when the Sua is free ; as between the Years 
1660 and 167I5 1676 and 1684. In which time Spots 
could hardly efcape ths fight of fomaey curious Ob- 



( 176 ) 

fcfvers of tlic Sun, as were theft perpetually peeping 
upon him with tbeir Telefcopes in England j France^ 
Oermany^ Italy, and all the World over 3 whatever might 
be before, trom Sckimrs time. The reafon, I fay, of 
this long difappearance of the Spots, I take to be from 
the want of extraordinary Eruptions in that fiery Globe* 
The Sulphureous, or other Matter, or Pabuhm of thofc 
Eruptions, is fpent or diflipated, and that Globe conti- 
nues in its natural ordinary burning State, till there 
happens to be a frefti Colle€l:ion ot Smoaking, Difplo- 
five, and extraordinary Matter, that caufeth a new E- 
ruption. Which Eruptions generally happen between 
what we may call the Suns Tfopicks, or in his Torrid 
Zone : For I never obfervy any Spots to be near the 
Suns Poles* And if I mifremeriibef not, the Spots in 
Scheimrh Cuts are all about the middle Zone of the 
Disk. The greateft Evagition I ever obferved of them 
was March 8. 170I. On which Day, befides the dark 
Spots in the ufual Zone, I perceived forae faint Spots, 
fcarce vifible, much nearer the Southern Pole than I e- 
ver had feen them. But this v^as, no doubt, in iome 
meafure owing to the Poficion of the Earth in refpefl: 
of the Sun, as well as to the Southerly Place of the 
Spots on him: For, about the Equinoxes, the Spots 
feem to march pretty far towards the Poles of the Sun, 
as may be (ten by the annexed Schemes. (Tak II.) 

Having thus obferv'd what part of the Sun the Spots 
commonly poiTefs, I ftiall next rake notice of their 5#^^e/ 
and Path over the Sun. That the Sun-raoveth round 
his own Axis J is manifeft, beyond doubt, from the Mo- 
tion of th^ Spots. And that the Spots feem to trayerfe 
the Sun, fometimes in Strait Lkies, fometimes in Cur¥e 
Lines, curved this way, and that way, is as manifeft 
alfo, and well known to the Curious, and is fet forth 
in the anneiced two Figures ; Which Figures fhevr the 
Stages of the SpoB every Day that I oblerv'd them, 

and 
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and the* Lines they deTcribe in feveral Months of the 
Yean The daily Stages in 1)oth Figures are exad^ or 
if they feem otherwife, it is'^by reafon the Obfervations 
were made at different times of the Day ; as one in the 
Morning, the other fome following Day in the Evening, 
or Afternoon, Bot the Declinations ot the Spots, or 
their diftances from the Sans Norrbern or Southern 
Limb, are lefs exadt in the fecood Figure thsn the firft j 
in which latter they are very near the truth. 

And ihe CauCes of the Defefts in the ad Scheme I 
{ball mention, to prevent the fame Errors in others I 
my felf ran into. 

1, The Diminution of the Suns vertical Diameter 
by the ELefraftions was tlie principal caufe of my Errors* 
This, altho' I was fufficiently aware of, yet I did not 
think tiad been (o confiderable, for want of e^cperiment- 
ing, or well confidering the Matter : For I have fome- 
times found the perpendicular, or vertical Diameter of 
the Sun dimini(hed, from p' 21'^ on the Meridian, to 
26' 3" at the Horizon, in one and the (ame Day. 

2. For the fame reafon I was not aware of the time 
being fo long before the Sun goes round, as I found 

i^ 

5. Another Error"wa§ meaCiiring the Suns Ima?e on 

the Scene of white Paper> with the Shade of the Micro- 
meter 5 and not by looking .through the Tube, and fo 
clafping the Limb of the Disk wi^h the parallel edges of 
the Micrometer* Tbe fdrmer, altho' pradifed by feme 
eminent AftrofiortierK is a ftr more eafy and indulgent, 
than accurate way^* 



T t A 



( Ift ) 

S further Account of the Svkr S^t^ to the 

7ear 1711. 

SINCE my foregoing Account was drawn up, I have 
feen other Spots on the Suo^ whofe times are ek- 
prelTed in this fQllowing Table- 
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p-era the. Spots in this Table I had fi-eqacnt occafions 
J€> be afCired of my Opinion, in theToregoing Paper, 
Particularly inviewiog theSpots oiAngufi i> 1 7o8.(repre- 
:%Ot?d Iv^Akll' Fi^ J.) where fome were large and dark, 

ojhera 
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others left ana thinner, and all cncompafs'd with A?'e- 
tttU: In viewing thefe, I fay, I obferv'd great aiterati- 
ons at the very time I was looking on them. Some- 
times the N«f/e» were very dark and black, fometimes lefs 
fo 5 and the fame . thing I obferved alfo in the NehU 
eqeompaffing them." One ot the lefier Spots k in %. 5 . 
which the I^y before was fufficientiy vifible and ftrong, 
was this Day, now thick and ftrong, and anon languid 
and lefs vifible. And from the two Spots a, and d. I could 
plainly fee a Sraoak i0uing out to c. and / fometimes 
vifible fpr 5 or 6 Minutes, and then difappearing for a 
quarter of an Hour, 01 more 5 and then again fmoaking 
out, and again difappearing, as before. All which Par- 
ticulars, I faw over and over again repeated, for a good 
while together, till I was weary of the Obfervarion. 

Thefe Spots I was hindered from viewing until Jftg. 
5. following: And then I found the Spot h. quite extinO:, 
(as I expeded,) as alfo fome of the other Spots j toge- 
ther with the NehitU grown lefs. But the great Spot 
4. continued dark and flrong, only fometimes fainter, 
and then again ftrongerj and forBetimes like a half, or 
horned Moon s fometimes roundilh, or rather of an O- 
vai Figure ; of which latter Figure they commonly are, 
when they are near the Suns Limb, which this Spot was 
not far off at this time. 

Thefe particulars are Cqnfirmations of what I faid, 
Tiiat the Solar-Spots are no other than a Smoak, rifvg out 
of the body of the Sun, -Of which Opinion I have been 
almoft ever fince I firft obferv'd them, and find that I 
am not fingular in this Opinion, as I ftiall fhew from a 
Letter fwh ch -with fome others is lately fallen into 
my Hands) from the admirable Mr. Crabirie to the no 
lefs admirable Mr. Gafcoigm:, the Invfntorof the Micro- 
meter 5 which I prefume will htrdly be ungrately to this 
moft illuftrlous Society. 
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The begioping of the Letter hath been torn off- bat 
I find by that part of it that is leti% ic was McXrabiries 
firft Letter to Mr. Gafcolgne^ and that the torn part was 
only Compliments for his Writing to him, being a Scran- 
ger, crc. After which it follows in thele Words. 

'* I writ alio to Mr. Td'ppnUy at that time my Opinion 
^y m brief of the Suns Spots, f which you conceive to be 
*^ Stars,) and it feems he, or yir.Kay^ writ to the fame 
^'^ purpofe to, you, defiring, your Opinion: Which you 
^^ freely deliver ; for which I ca.nnoc but commend you^ 

and efpecially for prefering Reafon before any Mans 
^V Authority. Yet give me leave (^p^ce tua Amice dejide-^ 
^' ratijjma) to fpeak my mind likewife freely concerning 
^ thelc Appearances. I do not value the Audioricy 
^"^ of G^/i/^i^/ (though reputed the greateft Speculative 
^^ Mathematiciin in Europe) nor yet Kepler (^though 
^ J(ironomorum facile prtncepsy further than eieher Dc- 
*' monftrative, or .the moft probable Reafons confirm 
•* their Opinions. Nor will I ftick to fubfcribe to ;he 
^*Man whofoever (hall bring better Rejfons for his O- 
** pinion. . I muft acknowledge you (ay more for the 
^V (teilifying of thefe Solar Obfcuricies, than I have heard 
*' before ; yet I conceive not fufEcient, either demon- 
^' flratively or probably to countermand thofe which 
*^ GaliUns^ Kepler^ and others have produced to the 
^ con^rary ; nor yet (uch as can be cleared from fuch 

Objedions, as Reafon, Demonftration, and Obferva- 

tion may hy againft them* My Occaiions will not 
''^ admit a full DifquiGtion hereof at this time 5 yet 
*' fomething I would fay for the prefenr, the better to 
^* fornifti you where to obj:d when I fee you y that 
*^^ fo. by diligent Inquifition, the dcfired truth may 
'^Wrxiay we have that happinefs) be better found cur 
^ by as,. 
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" I have oftfen oWeHl^ed thefe §potS ^ yel from all> 
^^ my Obfervations catinot find oi^e Arguttient to prove 
<' them other than fading Bodies. Buc that they are 
^* no Stars, but unconftant (in regard of Their Genera* 
**^ fion J and irregular Ex€refcences ari&ig eut of^ ot 
^^ proceeding iVocn the Sum Body, manf ^hligs^fbem to 
" rae to make it more than probable. 

^' For 'firft, for their Form 3 they are fetdom rounds 
" l)Ut of irregular Shapes, and, as I have often feen, one 
^^ fiie^ or end of the Spot more thin than the reft^ liJce 
^^ to a certain noiftf darkners, and by degrees thicker, 
** groffer, and darker, nearer to t^he main btidp of the 
*^ Spot5 Juftas the Stooak of fome pitchy Fire^ which 
" is in one pjrt very grofs, and in another more rare 
'V and thin, turning; at laft into meer Air : Qr Jike a: 
^' Cloud, Fog, or Mift, ra^re thick, dark^ and groS in 

the raidft ^ and more xmn^ fluid, penetrable, and tran- 

fpafent to\vards the fides ; which I fuppofe is not 
** compatible with any of the Stars. 

'' Secondly, for their Colour; The ligbncfs thereof 
^- difFerencetri them from Stars, or Planets ^- they being 
*' never ol fuch ablblute darknefs as I obfervtd J4»/^ 
^ the 24th o^ Noven/kr laft : Tho' I have (eenlpots 
'^ fometimes hVtle lefs than fhe, yet always of a far 
^' paler and Avhicer Colour, looking (at leaft in fome 
'' Parts)^ like fome thin diffipated fubftance. 
- ^^ Thirdly, for the manner of their appearance^. I 
*^ have Teen many Spots, which in the middle of the 
** Sxxn appear of a round body, hot coming ta^ar#tbe 
^* fide of tlie Sun, appear long^ Which (if you rightly 
^ confider irj is a demonftrative Atgnment thu they are 
'^* not Globes^ as ^\ t%e Planets and Stars are: For 
** Globes always appear of one form (roondil in evicry 
^^ Pofition; but Exhalations, or fuch like iuid Sub- 
^ ftances, extended to a broad fkt f<5tm, like ourClouds, 
^ whiob being ovtr oujp Meadsi aad fa in tiieirfolrl 

bieadtb^^^ 



ti brcadrlij tppear iirg^ md bfoad 5 l>ut driyeo witk 
i the Win^, till they IWti ^f e4gv> iippn m^ fcem of 
*« a long ftape. So theie Solar-Clauos, king turned 
<' aboot the Sun, may ip tl^e middle Slew their full 
« breadth t^ us,„,aiid aboai* both edge^ of the Sun, turn 
^^ tiieic edges tQ m^ Whixrh anfwcr^th to the appear- 
*^ ance. 

^' Fourthly, for their CQnjt^inuance. Some of thefe 
" Spots, aiifing at the Eaft-fide of the Sun, v^oifh be- 
*' fore ihey come to the piidft of the Sun. Others ap- 
*^ pear firft ia the iiiiddle of theSun^ and vaoilh before 
*' they come to the Weftern Limb ^ and for the moft 
«*Vpart they vani(h before they have made a fuU.revo- 
*' lution about the Sun* Which argues them to be but 
^^ thin, vanifhing/fading Subftances, not like the perma- 
*^ nent bodies ot the Stars. 

^' But to take off thefe Reafons, you anfwer^ That 
you conceive thefe Spots to be. 5rars moving regularly 
in their ownOrbeg^ which are many, though noaeof 
greater CKtent than about 4 of the .® Semidiameter 
** from its Circumference^ and that the fwifter Movers 
^' in the lower Orbes, overtaking the flovvpr in the 
** higher Orbes, caufe an appearance. You feena there* 
*' fore to think, that they being fo thin bodies, the 
^V Suns Rayes pafs through them, and fo one cannot 
^' be feen alone^ till more being' together, one heaped 
^« behind another^ they ftop the light of the Suns Rayes, 
^ and fo caufe an appenrance. This I conceive is you 
** meaning: Orelfe(as you feetn to infinuate afterwards) 
^^ that the Higher rcfleds the Suns Rayes ftrongly e- 
^' nough upon the Lower (when they come within the 
^^ Angle of Refleftion^ to make the interjacent Fianct 
^ indifcernable. 

^^ But to thefe I anfwer, 
I. ^^ If it he by their coming within the Angle of 
^ Refleiftion, that tho light of the Sua refleded from 
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«^ the cuter Pkoet upon the inner, doth make it fas yoa 
<^ fpcak) indillernable^ then that Light fo refled'ed is m- 
<^ flefted eliher upon all places, as the iMoons and Pla- 
^^ nets Light ^ or but upon one, as is the Pvefleftion 
<^ of a plain Looking-Glafs. If the irft, there would 
« never be many km (feldoni above one or two) be« 
•« caufe the outermori: would continually make the in- 
^^ ner undifcernable* But Gafendus affirms, there are 
*^ feen fometinies 40 at once in the Suns body. If the 
^^ ad, there would always be many feen, becaufe the 
*< reflefted Light would bue occupy a litde room, and 
*^ that but for a fmall time, riJl the fwitter were paft 
** the place of Refledlion : Whereas many Days there 
** are. none at all ften in the Suns Hemifpbere : And in 
^* both thefe cafes, the outermoft Pianet of all would 
** always in the fpacc of 27 Days, be feen in the fame 
^^ place, being never obfciired, none of the inferior be- 
^^ ins; able to reflect Light upon if. Add hereunto, if 
^^ any kind of Refledion fhould make ihern to apoe^r 
** bright like the Sun, and fo not diftingoifhable from 
^^the Light of the Son, what &ouId Oi) hinder, bar 
^^ we (hould fee them.alfo bright Bodies by the fide of 
^^ the Suo> when they are paffiog either by the Weff^ 
" or Eaftdlde of the Suns Body ? ' The Light being 
*^ then rcflefted upon them by the interior Planets as 
^* well as at other times, and that alfo upon much of 
^* that fide of them which we (hould behold. 






(a) N. B. Mr Gafcoigne having^ again (l thefe Words, infert^ 
el a rough-lrawn Figure in the Margin of Mr Cizhmts Let- 
ter^ I have alfo reprefent edit in I'sib, 2, Fig, 4* imagining it may 
fomewhat explain /^#^' Gafcoigne^i Mypoihejisy and what Mr. 
Cuhim fa^thiigainji it. 



*f But if you wa*e this conceit, as iofo^ 
*' to your foriner, Tiiat th,e (wMfcer Wavers in the 
<* lower Grb;es, pvert^kiog the flow^?r in the higher 
^VOrbes, caufe an appearance. To this I anfwer. 
^' i/ The thing you fuppofe fcems to me neither nc- 
^Vceffary nor probablie, nor do I conceive why they 
^^i (hould not be feen, being therpielves stone, as well as 
« coojqined, Jeeing ajl other .Star§ ar^d Planets are lb. 
^' 2. If it be becauTe they are of a thin, tranfparent 
« Subfiance, till many, being one behind another, make 
" them to feem grofler 5 . Then they are not of the 
^^ nature of ;0):her Planets, as is proved: in 5 and .?, 
^-^ wlw of themfdves appca/ dark Bodies, when they 
^Vcome between qs and tbe Sun ; nafy, they mtift be 
f^ niore thin than pur Clouds, which will eafily be feen 
'^^ between us and the Sun, and hides it from usv j. If 
xc it be becaufe they are fo little, that the Imperfe^ion 
f^ of our Glaives cannot difccyer ane alone, there ixiuft 
<ihCj without d^ubr^ many K^illipns of them 5 which 
<^ how they can he included wit^ of jt 

<^ of the @ Semidiameter, we (hall confider anoft. I 
<^ have {een on^ of an ordinary darknefs, (yea darker 
<^ than tnany greaj:er) yet not above 5^' Di^nieter. If 
>^ jthia copfift of tw:o^ or ipany, of th^rnreLv^iovifible, 
^^ how ip¥^y.5^efe in thofe vfhkhGaffendus faw of I't 
^^ Diameter? 4. The Figure of thefe great ones (being 
*^ ncceflarily compofed of Stars of fuch different Orbes 
^^ and Motions) would quickly vary, by reafon of the 
^ diverfity of tlietr Motions 5 like-as -we fee in a Floek 
>' of fmaU Birds. 'Bnt 5thly, you fay the furtheft. of 
" thefe Orlie!^ is not above it of the Suns^Semidiamerer 
^' from its Circpmference. But there would not, in that 
^' fraall fpace, be room enough for Co many Orbes of 
^^ Planets, as have been feen at once,. Which I prove 
*^ thus. 1. G^Jfendus affirms there are fbmetimes fome 
^' of about the ,i part of the © Semidiameter; which 
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i« the wliole fpaee allowed by you For them all. And. 
c€ I my felf havefeen of ,) of the © Semidiamecer : And 
^< yet you muft confefs thefe great ones could only be 
<« the Conjanftions of fome, not all; 2; There arc 
<x maoy times, feen in the © Superficies^ a great number 
c< of Spots, whofe Diameters added together, would 
<i do more than twice fill the fpace you fpeak of. I my 
^ felf have feen it, and fo I believe have you. Gap 
ic fendus affirms, there are fometimes 40 feen at once : 
ii li this v^di^ by Conjandion of Planets, in c^^ery Ap-^ 
ii pearance, there was at leaft 80 Bodies at once 00 this 
r< fide the ©3 it may be as many on the other fide, 
i« befides thofe unfeen fby your Refledion or other- 
^c wife) which doubtlefs muft be far more than feen. 
ci For it is a moft rare, and I think unheard of thing 
c<i to fee but 5 (which is lefs than the half) of our 
<i Planets, eoBJoinMin vifible 6 at once : So that with- 
t« out.qoeftion, if they be Planets, they are many bun- 
a dreds ; which muft have fo inany feveral Orbes, and 
iC which certainly cannot be done in fo narrow a corn- 
ed pafs, as the ,t of the © Semidiameter. And that 
i< they cannot have any larger (I fuppofe not fo large 
iC an) extent from the © Superficies, may be proved by 
*< their motion through the vifible Hemifphere of the 
i^ Suns Spherical Body, by comparing the fwiftnefs of 
«c their motion towards the middle and fides together, 
v< t5. ff one of thefe (imagined) Pianets be fwifter than 
<« another, as they ftrutt needs bje, then the 6 oi 2 or 
4< 5 fwifter ones would make a Spot of fpeedier moiiQti 
<^ than the d oi 2 flower ones ; But the motion of all 
<< about the © Center, is always equal ; yea, and the 
f^ Spots retain the fame Pofition one to another, (con- 
^Vfidering the Sons Sphericity, andahe Angle of their 
-^^ appearance to us/ juft like the Fixed-Stars, So affirms 
^' Guffendtis^ Moveri omms eodem d^ umformi moiu^ adee 
*^ ut;, cum plnres fmrint^ nulla, anUv^rtat aliam^ fed eun- 






^k demtenorem m difco ® permde fervent inter fe^ m 
^f fervant Fixa in firmament 0. 

*' As for that other annual Motion of the Spot% yoE 
^^ fpeak of, from Weft to Eaft, upon their Axis inclin- 
*< ed above S Degrees to the Ecliptk^Lj I fuppole it h 
" not any real Motion oi the Orbes of thofe Solar Fla- 
^' nets or Spots, but only a vifible Motion fo appear- 
^* ing, caufed (in Kepkrh Syfteme) by the Suns rolling 
^* up^on its own Center in the midft o£ all the Orbes^ 
^* not exadly in the way of the Te^/?^r<^r^ Ecliptick, 
*^ but in the Via regia(siS ICe/>/^r calls it) inclined certain 
"' Degrees to the Temporary 3 thereby turning about with 
^^ him, the fame way, his Adventitious, or Excrementi- 
^''' tious Parts, the Spots, by \m-Magnetieai or Sympathe^ 
*^ tical Raps. And hence may be demonftraced the 
appearance of ihat Annual Motion in the Suns Spots 
you fpeak of, S^q GaliUm^Syji. Cofm. p. 3 ? ^, c^ feq. 
So aifoin PtaJemie^ sindTycho's Syfteme, the fame Ap- 
*^ pearance may be demonftrated, fuppofing the e fixed 
** in the ^ middle of the Univerfe, and the © rolling 
*' roi?nd upon the fame Poles of that Via regia (ov way 
^' of the Spots) and keeping his Axis in Parallelifm con« 
*^ tinualty towards one and the fame Part of the lini« 
^^ verfe. This may be certainly demonftrated, altho' 
^^ GaliUns th6re affirms the contrary. Other Hypotke- 
^^ fes of that Motion may be feigned, as by the annual 
*' convdrfion of the Poles of the Via, r^^/^ about the 
** Poles of the Ecliptick in the Suns Body: But none I 
*' conceive fo compendious, as the one of the former* 
^* For my part, I incline to the firft : Yet it when we 
^* fee you, you fhew us any more likely Theory, for 
'^^ my part I (hall be ready to confent to you in any 
" thing with reafon. 

** Thus you have, what for the prcfent, I conceive 
^' of thefe MacuU Solares. Fromundm mentions one 
** Jo.Tarde Gdlus^ who thinks them to be Secondary 

*^ Planets^, 
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^ Pfanetf 5 who hatli written a Book of that Subjeft, 
*^ and calls them Jfira Borbonia : But I coold never yet 
** fee it^ What 5^ou, or be, or others may alledge for 
^* that Opinion^ I know not. In the mean tim^ it 
*^ were too much levity in me, againft my Judgment, 
*^ to acknowledge them Stars; imlefs I fee at leaft 
** fome poffibiliif how they may be fo, or fome pro^ 
*^ bability why they ftiouid not rather be Spots. Which 
^^ when you, or they do produce from better grounded 
*^ Reafons^ Optical Experiments, or Demonftrations, I 
** (hall willingly recant my Opinion. 

*^ In the mean time, let me encourage you to pro- 
*^ cced in your noble Optical Speculations. I do be- 
*^ lie ve there are as rare. Inventions as Gdll^us Tek- 
^^Jcofe^ yet undifcover'd. My living in a place void 
^ of apt Materials for that purporfe, makes me almoft 
^* Ignorant in thdfe Secrets 3 c^ily what I have from 
•* Reafbn, or the reading of ite|?/ers J/2r<^;^. Oj?#^ and 
*^ GMiilsmi If you impart unto us any of your Op- 
*' tical Secrets, we (hall be thankful, and obliged to 
^* you, and ready to requite you in any thing we 



^* can* 



^* It is true which you fay, That 1 found FeitM 
^^ Diameter much lefs than any Theory extant made 
*^ it* Kepler came neareft, yet makes her EHatneter 5 
<^ times too much* Wjfch^ LmsbergCy and the Ancients, 
^^ about 10 times greater than it was. $0 alfo they dif- 
*^ fer in the time of the ^ as far from the truth. By 
«<^ Lansberg the rf fhould have been 16^ |i' before we 
•* obferv'd it : %jTjicho 2LnA Longomontam \^^ 25' be- 
*< fore. By Ke^kr (who is ftill neareft the truth) 9^ 46' 
*^ before. So that had not our own Obfervations, and 
^' Study, taught us a better Theory than any of thefe, 
*^ we had never attended at that time for that rAvt 
*^ Sf^acle. You (hall have the Obfervation of it, 
** when we fee you.' The Clouds deprivM me of pare 
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*' of the Obfervation, but my Friend and fecond Self 
«^ Mr. Jeremiah BarroXy being near Pre§m^ obferved k 
€^ dearly from the time of its coming into the Sun, 
ijc till the Sun s fetting 5 and both our Obfervations a- 
ct greed, both in the Time and Diameter, moft pxecifely. 
ci If I can, I Will bring him along with Mr. Towneley 
c« and my felf, to k^ Torkjfyirty and you. You ftiai' 
«t alfo then have my OMejvation of the Sun's laft E- 
ic clipfe here in Broughton, Mr. Horrax'$ between Liver^ 
i« pooh and Brejiojfp and Mt. Fojlers zt London. Ldngs^ 
^ berg in Eciipfes, erpecially of the D, comes often 
«^ nearer the truth than Kepler^ yet it is by packing 
« together Errors 5 his Diameters of the © and d be- 
" ing falfe, and his variation of the Shadow being 
^i quite repugnant to Geometrical Demonftration. His 
*^ circular Hypothefes Mr. Borrox (before 1 could per- 
<^ fwade him) allayed a long time with indefatigable 
^^ Pains, and Study, toicorred, and. amend 5 changing 
'* and turning them every way (ftill amazed and amufed 
*^ wiib thofe lofty Titles of Perpetuity and Perfedion, 
^^ fo impudently imposed upon them) until we founds 
*^ by comparing Obfervations in feveral places ot the 
^^ Orbes, that his Hypothefes would. never agree with 
** the Heavens for all times, as he confidently hoafts 5 
" no,^ nor fcarce for any one whole Year together, al- 
'^ ter the equal Motion, Profthapha^reles, and Excentri- 
*^ city howlbever you will. 

'' Kepler^ Elliptic^ is undoubtedly the way which 
"the Planets defcribe in their Motions: And if yoa 
*^ have read his Comment, de wotu ^^, and his Epit. 
" Jflron. Copern. I doubt not you will fay his 
" Theory is the moft rational,^ demonftrative, harmo- 
^^ nious, fimple, and natural that is yet thought of, 
(or I fuppofe can be ; ) all thofe fuperiluQus Fiftions 
being rejeded by him, which others are forced fo 
abfardly to introduce. And although in fome refpeSs 

hiS' 
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^ his Tables be deficient, yet being once correded by 
a dtje Obfervations, they bold true in the reft : Which 
^5 is that argument of Truth, whkh Lamherge^$ and al} 
<^ others want* 

" Your conceit of turningthe Girck into 100,000,000 
« Parts^ were an excellent one, if it had been &t on 
^^ foot, when Aftronomy was firft invented. Mr. Har^ 
^^ rax and I have often conferred about it. But in re^ 
^ fpelt that all Aftfonomy is akeady in a quite diffe- 
<^ rent form, and the tedloufnefs of reducing the Ta- 
^^ bles of Sines, Tangents, and all other things we 
<« (hould have occaflon to life, into that form 5 as alfo 
^* fome Inconveniences which we forefaw would follow 
*^ in the compofing the Tables of Celeftialr Motions^ 
« together with the greatnefs of the Innovation,, de- 
^ terred us from the conceit. Only we intend to ufe 
^ the Centefmes or MtUefmes of Degrees, becaufe of 
*^ the cafe in Galculatiom i have turned the RudoU 
*^/?^^w-Tables ir^o Degrees and Miilefmes, and altered^ 
^' them into a far more concife, ready, and eafy form^ 
^ than they are. done by Kapler. \ My Occafions force 
*^ me to put an abrupt End to ray unpolifti'd Lines^ 
*^ and without more Compliments, to tell you plainly^ 
^^ but fincierely, I am 

T^ur Lomng^. Friend^ 
Wr§m my Houfe in 
Broughton near (thmgh de facie ignotus) 

Manchefter,*iii?; 
7. Angnji 1640* 

William Ghabtrii*- 



The Superfcription^^ of this Letter is. To Br Loving: 
Mriend Mr. William Gafcoigne, at his Bathrs Bmfe im 
^ near Leeds in Yorkfhke. 
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This with ffioft of the Lftters between Mf# Crdtm 
and Mr. Gafcoigne^ together with other very valuable 
Papers ot Mr. Horroxy Mt. TowneUy himfelf, Mr. C0llins^ 
Mn Shufe^ and other great Nfcn, were imparted unto me, 
the laft Months by the great favour of Ckmirhs Tmmehf 
£% ^n of the late moft Ingenious BdckT^mil^ Efqj 
of Ldwafhire. 

And torafmnch as every thing of Kfr. Crakrie^s k 
valuable, I have taken this occafion f rom my own Obfer- 
vations of the Solar Spots (for the moft part drawn up 
near 4 Years ago) to give Mr. Crdhrie^s Letter at large, 
containing as well: Tome things of another Nature, as 
what relates to the Spot S5 not doubting but the one will 
be acceptable to theCurious, as well as the other. I have 
two other of bis Letters concerning the Spots (with 
Mr^Gafci^ipfes^kt^QtsJ) One contains his Theory of 
their Motion and Appearances 5 the other his way of 
ol^ferving them. JSut being long, I have not time at 
prefent to fit them up for the Societies life 5 but intend 
(God willing) to do it as foon as may be, if this Spc* 
cimen be acceptable. 

N. B. Tab. II. Fig. L Shws the Stages and Lines de-^ 

fcribed i>j the Spots upon the Sun in Sept. and Novemb. 
1J06. dnd in Feb. and March, l7o|. and in Sept. and 
Novemb. X707. 

.Fig. IL Shows th^ Stages and Lines defcribed by the 
Spots upon the^Sun in Jan. 170I. and in May, June, and 
Oftob. 1705. 

The other Figures in this Tabic are explained in the 
foregoing Difcourfe* 
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